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DETAILED ACTION 

1 . Claims 12-29 are pending in the instant application. 

Response to Amendment/Argument 

2. Applicant's arguments filed July 9, 2007 have been fully considered but they are 
not persuasive. 

Regarding Applicant's arguments, Applicant suggests that the prior art 
combination of Rashid- Farrokhl et a! (US 6,304,750) in view of Smolyar et a! (US 
2002/0061056) and in further view of Song (US 6,987,746) disclose time alignment of 
rake fingers with a single RF channel and not among a plurality of channels! Further, 
the Applicant suggests that the prior art combination discloses determining 
synchronization of only a single channel rather than of a plurality of channels. However, 
the prior art combination overlaps substantially (strictly analoaous field of art) with the 
Applicant's invention and the reasons that the prior art combination meets the claimed 
limitations are the same ones that enable the instant application's claim to them. 

Although the Applicant suggests that the prior art only acts upon a single RF 
channel because it receives multipath signals from a common transmission, the 
Applicant's own invention is directed to the reception of multipath signals. See page 12, 
line 4 and page 18, line 14 of the specification. Beyond the fact that the Applicant's own 
invention is designed to augment multipath signals into a single received signal, the 
prior art combination meets the claimed limitations on their face. That is, as broadly as 
claimed, Rashid-Farrokhi discloses a plurality of channels because two independent 
and distinct antenna (fig. 1, ref. 151) and downconverters (fig. 1, ref. 153) are illustrated. 
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The fact that the plurality of Rashid-Farrokhi's channels may be utilized to receive 
multipath signals does not take away from the fact that each reception channel is 
independent. 

Applicant further suggests that the prior art combination does not disclose 
"determining the symbol boundaries of the plurality of channel signals" because, 
supposedly, no plurality of channels is present in the prior art combination. However, as 
discussed above, the prior art combination discloses determining symbol boundaries of 
the plurality of channel signals for at least the same reasons as the instant application 
does because both determine the boundaries after combining a plurality of multipath 
signals (in at least some cases, for instance). After the combination of the plurality of 
channels (Rashid-Farrokhi; fig. 1, ref. 165), synchronization of symbol boundaries is 
made, as broadly as claimed, with the plurality of channel signals because the 
combination provides an aggregate of the plurality of channel signals which is thereafter 
synchronized. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 12 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Rashid- Farrokhi et al (US 6,304,750; "Rashid" - previously cited) in view of Smolyar et 
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al (US 2002/0061056; "Smolyar" - previously cited) and in furtlier view of Song (US 
6,987,746 - previously cited). 

Regarding claim 12, Rashid discloses, according to figure 1, a diversity signal 
combiner system for a digital communications system, comprising: a plurality of 
channels (fig. 1 , ref. 151) each for receiving a channel signal of a plurality of channel 
signals from a spatially diverse antenna array element (col. 3, lines 10-22); a plurality of 
downconverters (fig. 1 , ref. 153) each on one of the plurality of channels for 
downconverting a corresponding channel signal to baseband; a combiner (fig. 1, ref. 
1 65) for combining the plurality of channel signals by weighting (fig. 1 , ref. 1 59) and 
delaying (fig. 1, ref. 157) each of the plurality of channel signals. Rashid does not 
explicitly disclose (1) a co-phasing software block for resolving phase differences 
among the plurality of channel signals after the plurality of channel signals are 
downconverted or (2) a symbol synchronizer for determining symbol boundaries of the 
plurality of channel signals after the combiner to enable a system signal to be accurately 
demodulated to accurately represent transmitted data. 

With respect to limitation (1), Rashid does disclose delay blocks (fig. 1 , ref. 157) 
which are utilized, as understood by one having skill in the art, to phase align multipath 
signals. That is, Rashid at least implies a component for resolving phase differences. 
Rashid also discloses that the components of his invention may be implemented using 
software (col. 2, lines 27-50). Furthemnore, one skilled in the art Is notoriously aware 
that the plurality of channel signals must be phase aligned prior to combining as 
evidenced by Smolyar (^ 0006). Therefore, It would have been obvious to one of 
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ordinary skill in the art at the tinae the invention was made that a "phasing" block would 
be utilized in the invention of Rashid to properly phase align, using Rashid's delay 
elements (fig. 1, ref. 157), the received channels as suggested by Smolyar because 
proper phase alignment of the plurality of channels could be achieved for the proper 
reception of data. 

With respect to limitation (2), symbol synchronization is notoriously known in the 
art as evidenced by Song. Song discloses, in a strictly analogous field of art, a symbol 
synchronizer (column 7, lines 38-42) for determining symbol boundaries of signals after 
a combiner combines a plurality of channel signals (see fig. 14G) to enable accurate 
demodulation of transmitted data. Song teaches that it is desirable to include a symbol 
synchronizer for detemriining symbol boundaries of the plurality of channel signals after 
the combiner combines the plurality of channel signals in order to provide accurate 
synchronization (column 6, lines 61-62). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time which the invention was made to have utilize a 
symbol synchronizer as suggested by Song in the system of Rashid in view of Smolyar 
because it would assist in the demodulation of data from the received signals. 
5. Claims 13 and 18 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Rashid in view of Smolyar, in further view of Song, and in further view of Smart et 
al (US Pub. No. 2002/0041637; "Smart" - previously cited). 

Regarding claim 1 3, Rashid in view of Smolyar, and in further view of Song 
disclose the limitations of claim 12 as applied above. Rashid in view of Smolyar, and in 
further view of Song do not disclose that the symbol synchronizer includes a single 
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complex sliding window matched filter for filtering the plurality of channel signals with a 
match filtering function based on predetermined signal transfer function characteristics 
to average noise out of the plurality of channel signals and thereby maximize a signal- 
to-noise ratio of each of the plurality of channel signals. However, Smart discloses a 
symbol synchronizer including a single complex sliding window matched filter for 
filtering the plurality of channel signals with a match filtering function (fl 0191 ; also see 
figures 15, 19, and 20). Smart teaches that it is desirable to have the symbol 
synchronizer which includes a single complex sliding window matched filter for filtering 
the plurality of channel signals with a match filtering function in order to reduce peak-to- 
average power ratio as well as to improve the bandwidth efficiency of the 
communication system (T| 0003). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time which the invention was made to utilize a symbol 
synchronizer including a single complex sliding window matched filter for filtering the 
plurality of channel signals with a match filtering function as taught by Smart into the 
system of Rashid in view of Smolyar, and in further view of Song to improve the 
bandwidth efficiency of the communication system (U 0003). 

Regarding claim 18, Rashid in view of Smolyar, in further view of Song, and in 
further view of Smart disclose the limitations of claim 13 as applied above. Futher, 
Smart teaches that the single complex sliding window matched filter is connected to the 
symbol synchronizer via a closed feedback loop to provide a variable step size for fast 
delay, channel, and phase estimate convergence performance (see figure 15). 
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6. Claim 14 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Rashid 
in view of Smolyar, in further view of Song, in further in view of Smart, and in further 
view of Koch (US 5,297,171 - previously cited). 

Regarding claim 14, Rashid in view of Smolyar, in further view of Song, and in 
further view of Smart disclose the limitatioris of claim 13 as applied above. Rashid in 
view of Smolyar, in further view of Song and in further view of Smart do not disclose an 
equalizer for receiving the plurality of channel signals from the combiner, for providing 
channel estimates of complex channel gain when necessary, and for removing channel 
effects from the plurality of channel signals before the plurality of channel signals are 
input into the single complex sliding window matched filter. .However, Koch discloses 
an equalizer for receiving a plurality of channel signals from a combiner (block 3 in 
figure 1). It is desirable to include an equalizer for receiving a plurality of channel 
signals from a combiner to provide diversity gain as well as to improve signal to noise 
ratio. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize an equalizer as suggested by Koch for receiving the 
plurality of channel signals from a combiner in the system of Rashid in view of Smolyar, 
in further view of Song, and in further view of Smart to improve reception quality (col. 2, 
lines 7-8). 

7. Claims 19, 20, and 22 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Rashid in view of Smolyar, in further view of Song, in furthier view of 
Smart, and in further in view of Dabak et al. (US 2004/0190603; "Dabak" - previously 
cited). 



Application/Control Number: 10/736,128 Page 8 

Art Unit: 2611 

Regarding claim 19, as shown in figure 1 , Rashid in view of Smolyar, in further 
view of Song, and in further view of Smart disclose a diversity signal combiner system 
comprising: a plurality of channels each for receiving a channel signal of a plurality of 
channel signals from a spatially diverse antenna array element; a plurality of 
downconverters each on one of the plurality of channels for downconverting a 
corresponding channel signal to baseband; a co-phasing software block for resolving 
phase differences among the plurality of channel signals after the plurality of channel 
signals are downconverted by the plurality of downconverters; a combiner for combining 
the plurality of channel signals by weighting and delaying each of the plurality of 
channel signals, and a symbol synchronizer for determining symbol boundaries of the 
plurality of channel signals after the combiner combines the plurality of channel signals 
to enable a system signal to be accurately demodulated to accurately represent 
transmitted data as applied to claim 12 above. Rashid in view of Smolyar, in further 
view of Song, and in further view of Smart do not disclose a plurality of matched filters 
each being located on one of the plurality of channels for filtering the corresponding 
plurality of channel signals with a match filtering function based on predetermined signal 
transfer function characteristics to average noise out of the corresponding plurality of 
channel signals to maximize a signal-to-noise ratio of each of the plurality of channel 
signals. However, Dabak teaches the use of a plurality of matched filters each being 
located on one of the plurality of channels for filtering the corresponding plurality of 
channel signals with a match filtering function based on predetermined signal transfer 
function characteristics to average noise out of the corresponding plurality of channel 
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signals to maximize a signal-to-noise ratio of each of the plurality of channel signals 
(see matched filters in figure 7). It is desirable to include a plurality of matched filters 
each being located on one of the plurality of channels for filtering the corresponding 
plurality of channel signals with a match filtering function in order to provide a reduced 
bit error rate (H 0039). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time which the invention was made to include a plurality of matched 
filters each being located on one of the plurality of channels for filtering the 
corresponding plurality of channel signals with a match filtering function as taught by 
Dabak in the system of Rashid in view of Smolyar, in further view of Song, and in further 
view of Smart in order to provide a reduced bit error rate and better performance to the 
communication system. 

Regarding claim 20, Rashid in view of Smolyar, in further view of Song, in further 
view of Smart, and in further view of Dabak disclose the limitations of claim 19 as 
applied above. Further, Rashid further teaches an adaptive delay/phase updater for 
receiving digitally sampled signals from a variable delay in each of the plurality of 
channels (see blocks 157 (delay elements) in figure 1). 

Regarding claim 22, Rashid in view of Smolyar, in further view of Song, in further 
view of Smart, and in further view of Dabak disclose the limitations of claim 19 as 
applied above. Further Rashid discloses that the adaptive phase/delay updater is 
connected to each of the plurality of downconverters via respective output for adjusting 
respective downconverters oscillator sampling frequencies and sampling phases, and 



Application/Control Number: 10/736,128 Page 10 

Art Unit: 2611 

for providing a delay in each of tfie plurality of channels (see blocks 157 (delay 
elements) in figure 1). 

8. Claims 23, 26 and 28 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Rashid in view of Smolyar, in further view of Song, in further view of 
Smart, in further view of Dabak, and further in view of Koch. 

Regarding claim 23, Rashid in view of Smolyar, in further view of Song, in further 
view of Smart, and in further view of Dabak disclose the limitations of claim 19 as 
applied above. Rashid in view of Smolyar, in further view of Song, in further view of 
Smart, and in further view of Dabak do not disclose an equalizer for receiving the 
combined channel signals from the combiner and for providing combiner weight 
updating on the plurality of channel signals. However, Koch teaches the advantage of 
such as equalizer as applied In claim 14 above. 

Regarding claim 26, Rashid In view of Smolyar, in further view of Song, in further 
view of Smart, and in further view of Dabak disclose the limitations of claim 19 as 
applied above. Further, Koch teaches an equalizer including a vector line for accepting 
output samples from the plurality of matched filters, the equalizer further for estimating a 
complex channel gain for each of the plurality of channels based on the accepted output 
samples (see figure 1) as applied to claim 14 above. 

Regarding claim 28, Rashid in view of Smolyar, in further view of Song, in further 
view of Smart, in further view of Dabak, and In further view of Koch disclose the 
limitations of claim 23 as applied above. Song further teaches the symbol synchronizer 
is further for adaptively updating a convergence rate (column 16, lines 32-44). 
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Allowable Subject Matter 

9. Claims 15-17, 21, 24, 25, 27, and 29 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/736,128 



Page 12 



Art Unit: 2611 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Jason M. Perilla 
July 26, 2007 



CHIEH M. FAN 
SUPERVISORY RWENT EXAMINER 




